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DETAILED ACTION 



Claim Rejections • 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

3. Claims 1-21 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Duncan, U.S. Patent Number: 5,691,912, in view of Garnett et a!., U.S. Patent Number: 
6,516,456, and further in view of Eng, U.S. Patent No.: 6,145.1 17. 

4. In regards to claim 1 , Duncan teaches the following: 

A mettiod for enabiing a user to generate a sciiematic diagram on a computer 
system, ttie computer system comprising a display and an input device, the 
metiiod comprising: generating a netiist of a schematic diagram, the netiist 
indicating connectivity of a plurality of components through connection lines; 
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• Duncan teaches a method and a system of generating a circuit diagram and a 
state flow diagram using a schematic capture pacl<age (Col. 4, lines 50-60). Said 
method and system comprises generating a schematic diagram, a netlist of the 
schematic diagram, which describes the connectivity of a plurality of components 
using connection lines (CoL 7, lines 20-54; Col. 8, line 30 - Col. 9, line 9; and 
FIG. 5). 

providing a normal display mode in which at least a portion of the components 
are presented on the display, and connection lines corresponding to the 
displayed components are presented on the display; 

• Duncan teaches displaying interactions of components of the state flow diagram 
and the schematic diagram using interconnect lines (Col. 7, lines 39-46). 

5. Duncan does not explicitly teach providing a topology display mode in which 
the at least a portion of the components are presented on the display without the 
corresponding connection lines, but Garnett et al. teaches the said limitations. 

6. Garnett et al. teaches method and apparatus for selectively viewing 
interconnections for the desired portion of the schematic diagram (Col. 4, lines 53-67; 
Col. 5. line 1 - Col. 6, lines 24; Col. 19, lines 7-26; Col. 23, lines 40-55; and FIGS. 18- 
20). Said selective viewing specifically is providing a topology display mode as 
disclosed in the current claim. 

7. Garnett et al. also teaches wherein the user Is capable of switching between 
the topology display mode and the normal display mode while editing the 
schematic diagram. 
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• Since Garnett et al. teaches selectively viewing the desired interconnections as 
applied above, Garnett et al. teaches viewing all interconnections (normal view) 
and viewing only desired Interconnections (topology view) (Col. 19, lines 15-58 
and FIGS. 8A-D). 

8. Duncan and Gamett et al. in combination teach the following: 

providing a component selection function that enables a user to utilize the input 

device to select a particular component; 

• Duncan teaches using a commercially available schematic capture package 
(FIG. 5, No. 20), which comprises a component generator (FIG. 5, No. 30), a 
schematic editor (FIG. 5, No. 50), a display generator (FIG. 5, No. 60), and a 
netlist generator (FIG. 5, No. 70), in order to select both schematic components 
and state flow components for implementing circuit design (Col. 7, line 20 - Col. 
9, line 24). Said list of compatible schematic capture package comprises 
Workview™ 4.1 software package requires a user interface. 

• Garnett teaches the method of allowing the designer to enter design information 
into the electronic design automation (EDA) system using a plurality of input 
devices (Col. 9, lines 19-38 and FIG. 1). Said EDA system specifically is used to 
select circuit components when designing circuits. 

providing a topology editing function to modify the netlist, the topology editing 
function enabling the user to utilize the input device to modify the relative 
positioning, sizing and connectivity of a selected component, wherein the 
topology editing function is combinable with the topology display mode to enable 
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the user to edit the relative positioning or sizing of the selected component 
without viewing the corresponding connection lines; 

• As applied above, Duncan teaches editing the anrangement of schematic 
components and state flow components along with the interconnections of said 
components using a computer-aided engineering system (CAE) (FIG. 5), which 
specifically is modifying the netlist as disclosed in the current claim. In addition, 
the display generator (FIG. 5, No. 60) generates on the video display (FIG. 5, No. 
65), the circuit design in order to allow the user to "modify the contents of the 
circuit design file until it contains a desired circuit design". Thus, said modifying 
the contents of the circuit design file specifically is modifying the relative 
positioning, size and connectivity of a selected component. 

• Garnett et al. teaches allowing the designer to control the physical attribute 
values, especially component placement and Interconnect routing coordinates 
using the EDA software (Col. 8, lines 54-67). Controlling said physical attribute 
values specifically Is modifying the relative positioning, size and connectivity 
of a selected component Then the user can choose to display only the desired 
components and associated interconnections in order to edit only the desired 
components of the circuit design as applied above. 

9. Duncan and Garnett et al. teach providing routing of the connection lines 
modified during the topology editing function according to the netlist as applied 
above, but do not explicitly teach automatic pin assignment. However, when the 
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interconnections are provided between the components, said interconnections are 
made by assigning pins to said interconnections. 

1 0. Eng teaches automatic pin assignment, which is directed to an electronic 
design automation system (Col. 17, lines 36-45 and FIG. 13, No. 1304). 

11. It would have been obvious to one of ordinary skill in the art to take the teachings 
of Duncan and to add from Garnett et al. the method of selectively viewing the 
interconnection of only the desired portion of the circuit design in order to avoid the 
confusion of detemnining which interconnections belong to which component. Garnett 
et al. teach avoiding the problem of "rats net" by displaying only the interconnections of 
desired components. In addition, it would have been obvious to add from Eng, the 
teachings of optimizing Register-Transfer-Level (RTL) system in order to enhance the 
existing top-down EDA system by implementing an automatic performance driven 
design paradigm. Further, all references are directed to editing and displaying circuit 
designs. 

12. In regards to claim 2, the same basis and rationale for claim rejection as applied 
to claim 1 above are applied. 

Tiie method of claim 1 wtierein tlie topology editing function ctianges ttie netlist 
to reflect corresponding changes made by the user to the relative positioning and 
connectivity of the components. 

• Duncan teaches creating a netlist after editing the schematic diagram (FIG. 5, 
and thus any changes made must be updated in the netlist. 
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• Gamett et al. teaches changing positioning and connectivity of components, and 
since a netlist is a list of components and their connectivity, said netlist must be 
also changed. 

13. In regards to claim 3, the same basis and rationale for claim rejection as applied 
to claims 1-2 are applied. 

The method of claim 2 further comprising performing the automatic pin 
assignment and routing at a time that is after a change is made to the netlist and 
before entering the normal display mode. 

• Both Duncan and Garnett et al. teaches displaying to the user any changes in 
design in order to allow the user to visualize the circuit design as the editing 
continues. Thus, all editing of the circuit design is done before displaying the 
circuit design. 

14. In regards to claim 4, Duncan and Garnett et al. in combination teach the 
following: 

The method of claim 1 further comprising utilizing the netlist to classify each 
connection line according to a driver/load characteristic of the connection line. 

• Duncan teaches the schematic editor (FIG. 5, No. 50), which is use to enter the 
lines connecting the schematic components. In order to connect the components 
properly, said connecting lines must be sorted based on the input and output 
edges of the lines, which specifically are driver/load characteristics since all 
interconnection lines have driver/load characteristics. 



Application/Control Number: 10/064,035 Page 8 

Art Unit: 2672 

• Garnett et al. teaches sorting nets (FIG. 5, No. 136) according to associated 
components (Col. 17, lines 26-49) and filtering nets (FIG. 5, No. 144 and Col. 17, 
line 65 - Col. 18, line 11). In addition, Gamet et al. teaches storing net I/O list, 
which identifies vectored nets and scalar nets (Col. 18, lines 30-36; Col. 20, lines 
29-67; and FIG. 10). Said, sorting, filtering, and storing nets specifically are 
classifying each connection lines as disclosed in the current claim. 

15. In regards to claim 5, the same basis and rationale for claim rejection as applied 
to claims 1 and 4 are applied. 

The method of claim 4 further comprising providing an abstract display mode that 
presents on the display zero or more abstract lines for a first component, each 
abstract line respectively indicating connectivity of the first component with 
another component 

• Garnett et al. teaches selecting only the desired component and not displaying 
the interconnections of said desired components as applied above, which 
specifically is displaying zero abstract lines. In addition, Garnett et al. teaches 
using the vector filter block (FIG. 5, No. 144), which filters the display of 
interconnections between the selected component and associated components. 
In addition, the user select input block (FIG. 5, No. 138) allows the user to select 
a component from the sorted list of components, wherein the Auto-select net 
instance block (FIG. 5, No. 140) automatically selects the next component, which 
eventually is used to display the desired connectivity only. Further, controlling 
which nets are displayed specifically reads on the limitation of the current claim. 
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16. In regards to claim 6, the same basis and rationale for claim rejection as applied 
to claim 5 are applied. 

The method of claim 5 wherein each abstract line indicates a group of one or 
more connection lines that have common driver/load characteristics. 

17. In regards to claim 7, the same basis and rationale for claim rejection as applied 
to claims 4 and 6 are applied. 

riie method of claim 6 further comprising providing abstract information on the 
display for an abstract line, the abstract information indicating the number of 
driver connection lines and load connection lines in the group of connection lines 
associated with the abstract line. 

• As applied to claim 6, Garnett et al. teaches I/O list of nets, which specifically 
provides list of driver and load connections, which are list of components that are 
upstream and downstream of said net) for each net, 

18. In regards to claim 8, the same basis and rationale for claim rejection as applied 
to claim 5 are applied. 

The method of claim 5 wherein the first component is the user-selected 
component 

• Garnett et al. clearly teaches using the user input block (FIG. 5, No.138) to allow 
the user to select a desired component first, and then automatically placing the 
rest of components along with the interconnection lines. 

19. In regards to claim 9, the same basis and rationale for claim rejection as applied 
to claims 1 and 5 above. 
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The method of claim 5 wherein the abstract display mode is combinable with the 
topology display mode. 

• Gamett et al. teaches controlling whicli nets to display, and thus is combining a 
plurality of display modes. 

20. In regards to claim 10, the same basis and rationale for claim rejection as applied 
to claims 1-4 are applied. 

The method of claim 4 wherein the automatic pin assignment and routing of the 
connection lines comprises: grouping together connection lines having common 
driver/load characteristics to form one or more routing groups; for each routing 
group, utilizing a router to generate a routing line that routes between two 
components; and splitting the routing line to provide a respective route and pin 
assignment for each connection line in the routing group. 

21 . In regards to claim 1 1 , the same basis and rationale for claim rejection as applied 
to claims 6 and 10 area applied. 

The method of claim 10 wherein each connection line in each routing group 
shares the same driver component and the same load component 

22. In regards to claim 12, the same basis and rationale for claim rejection as applied 
to claims 2-3 and 10 are applied. 

The method of claim 10 wherein the netiist is modified to reflect the routing and 
pin assignment performed for each connection line. 

23. In regards to claim 1 3. the same basis and rationale for claim rejection as applied 
to claim 1 are applied. 
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The method of claim 1 wherein the topology editing function comprises a central 
template auto-arrange function that automatically arranges other components 
around a user-selected component according to the relative connectivity of the 
other components with the user-selected component. 

• As applied to claim 1 above, Garnett et al. clearly teaches using a combination of 
manual and automated component placement during the circuit design. Once 
the user manually places some of the components and associated 
interconnections, the rest of the components are laid out using automated 
software. Garnett et al. also discloses said method as being a standard practice 
in the prior art (Col. 4, lines 25-36 and Col. 17, 26-49). 

24. In regards to claim 14, Gamett et al. teaches wherein the topology editing 
function comprises a fan-in auto-arrange function that automatically arranges 
other components with respect to a user-selected component according to fan-in 
connectivity of the other components with the user-selected component. 

• Garnett et al. teaches performing the net sort as applied to claim 4 above, 
wherein the first component is manually place by the user. Then the rest of the 
components are automatically place based on the direction for the said 
placement of further components (Col. 17, lines 26-41 ; Col. 18, lines 43-72 and 
FIG. 7). Said direction reads on both fan-in and fa/i-ouf functions. 

25. In regards to claim 1 5, the same basis and rationale for claim rejection as applied 
to claims 13-14 are applied. 
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The method of claim 14 wherein the user-selected component is placed in a right- 
most position with respect to the other components. 

• As applied to claims 13, Garrett et al. teaches manually placing components, 
wherein the user controls the placement of the components, and thus Garret et 
al. teaches placing the user-selected component In a right most position. In 
addition, since fan-in refers to the selected component being driven by *up- 
stream' components, said selected component must be placed in a left most 
position, wherein the standard circuit flow is from left to right. 

26. In regards to claim 16, the same basis and rationale for claim rejection as applied 
to claim 13 are applied. In addition, Garnett et al. teaches fan-out auto-arrange 
function that automatically arranges other components with respect to a user- 
selected component according to fan-out connectivity of the other components 
with the user-selected component 

• Transitive fan-out refers to all components *down-stream' of the selected 
components, wherein the selected component 'drives' all 'down-stream' 
components (Col. 21, lines 1-65 and FIG. 11). 

27. In regards to claim 17, the same basis and rationale for claim rejection as applied 
to claims 13 and 16 are applied. 

The method of claim 16 wherein the user-selected component is placed in a left- 
most position with respect to the other components. 

• As applied to claim 13, Garrett et al. teaches manually placing components, 
wherein the user controls the placement of the components, and thus Garret et 



Application/Control Number: 10/064,035 Page 13 

Art Unit: 2672 

al. teaches placing the user-selected component in a left most position. In 
addition, since fan-out refers to the selected component driving all the receiving 
components, said selected component must be placed in a left most position, 
wherein the standard circuit flow is from left to right. 

28. In regards to claim 18, the same basis and rationale for claim rejection as applied 
to claims 14-17 are applied. Said fan-in and fan-out auto-arrange functions 
specifically are path auto-arrange functions. In addition, Garnett et al. teaches circuit 
component arrangement based on data path (Col. 19, lines 26-38). 

The method of claim 1 wherein the topology editing function comprises a path 
auto-arrange function that automatically arranges user-selected components into 
a path structure, and arranges other components around the user-selected 
components according to the relative connectivity of the other components with 
the user-selected components. 

29. In regards to claim 19, the same basis and rationale for claim rejection as applied 
to claims 1 , 7, 13-14 and 16 are applied. 

The method of claim 1 further comprising: providing a line selection function that 
enables the user to utilize the input device to select a particular connection line; 
and providing a bus auto-arrange function that automatically arranges the 
components around a user-selected connection line according to the relative 
connectivity of the components with the user-selected connection line. 
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• Duncan teaches the schematic editor, wherein the building blocks of the circuit 
design is inputted by the user, and thus reads on user input device for selecting 
particular components and connections lines. 

• Garnett et al. teaches sorting nets, wherein the nets (connection lines) must be 
selected to be sorted. In addition, the I/O list of net names describes the 
components, which are connected to each net. Thus, said I/O list provides 
information about components that are connected by each net and is used to 
arrange the components of the circuit design. 

30. In regards to claim 20, Duncan and Garnett et al. teach the following: 

A computer system comprising a processor and memory, the memory holding a 
program adapted to perform the method of claim 1 and executable by the 
processor. 

• Duncan teaches an IBM computer with a processor and RAM for running the 
necessary software (Col. 8, lines 17-23). 

• Garnett et al. teaches a computer system comprising a processor and a plurality 
of memory, wherein the source code and software for controlling the operations 
of the system are stored (Col. 8, lines 16-28 and Col. 9, lines 1-38). 

31 . In regards to claim 21 , the same basis and rationale for claim rejection as applied 
to claim 20 are applied. 

A computer readable media containing data that is adapted to be extractable for 
providing the program of claim 20. 
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• Duncan teaches a hard-disk memory, which specifically is a computer readable 
media. 

• Garnett et al. teaches said memory of claim 20, which comprise a plurality of 
computer readable media (e.g. magnetic disk, optical disk, and magnetic tape). 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Hwa C Lee whose telephone number is 703-305-8987. 
The examiner can nomially be reached on M-F 8:30-5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Joseph Mancuso can be reached on 703-305-3885. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status infomriation for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status infonnation for unpublished applications is available through Private PAIR only. 
For more infomnation about the PAIR system, see http://pair-dlrect.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll;jF6e^y 
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